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(54) HIGH POLYMER ELECTROLYTE FILM AND ITS MANUFACTURE 

(57)Abstract: 

PURPOSE: To prolong the lifetime of a highpolymer electrolyte film and accordingly that of a 
solid high polymer fuel cell or an aqueous eiectrolyzing device, in which the electrolyte film is 
installed, by preventing breakage of the high E&bttMJSl^ from repetitive 

swelling and contraction of an ion exchanoe resin produced during operation of a device in~^ 
which the high polymer electrolyte film is installed. 

CONSTITUTION: A high polymer electrolyte film concerned is formed from a high polymer 
porous film prepared by elongation and an ion exchange resin contained at least in the pores 
of the porous film. 
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* NOTICES * 

JFO and I^PfT are not responsible for gey 
dassgss caused by the use si this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CLAIMS 



[CteimCs)] 

[Claim 1] the macromolecule porosity film produced by extension and this porous film — at 
least — a hole — the poiyelectrolyte film which consists of ion exchange resin contained inside, 

[Claim 2] The manufacturing method of the poiyetectroiyte film characterized by infiltrating the 
solution of ion exchange resin into the macromolecule porosity film produced by extension, and 
subsequently removing a solvent 

[Translation done.] . 
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LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial ApplieationjThis invention is polymer electrolyte membrane used for a polymer 
electrolyte fuel cell a water electrolysis system, etc., and relates to polymer electrolyte 
membrane without the breakage to repetition change of the operation condition of a device, 
and its manufacturing method. 
[0002] 

[Description of the Prior ArfjAs for the polymer electrolyte membrane used for a polymer 
electrolyte fuel cell, a water electrolysis system, etc., the improvement of energy efficiency is 
called for. 

It is necessary to reduce the membrane resistance of polymer electrolyte membrane for that 
purpose, and reduction in thickness is achieved there. 

However, since intensity will fall inevitably if thickness becomes thin, when including an 
electrolyte membrane in a polymer electrolyte fuel cell or a water electrolysis system, it may be 
torn, or after incorporating, a film may explode according to the pressure differential of 
membranous both sides, or the seal part of the film circumference may split. 
[0003]in order to prevent such damage, JP,1-57693,B has proposed the method of embedding 
ion-exchange resin at a fabric as polymer electrolyte membrane and its production technology. 

[0004] 

[Problem(s) to be Solved by the lnvention]Peeling may arise in the interface of the textiles of 
textile fabrics, and ion-exchange resin, and, as a result, the polymer electrolyte membrane 
using the conventional textile fabrics etc. as a reinforcing member had a problem of a hole 
opening in polymer electrolyte membrane according to omission of ion-exchange resin. 
[0005]The cause is considered as follows. Ion-exchange resin causes swelling and contraction 
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by change of the content of moisture. On the other hand, the textile fabrics used as a 
reinforcing member of polymer electrolyte membrane serve to control this to swelling of this 
ion-exchange resin and contraction, and stress is added to the textiles of textile fabrics, and 
the interface of ion-exchange resin. Therefore, within the device with which operation 
conditions (output etc.) are changed repeatedly, it is thought like a water electrolysis system 
and a polymer electrolyte fuel cell that exfoliation of the above-mentioned stress arises in an 
interface by generating repeatedly. 
[0008] 

[Means for Solving the ProblemjThis invention persons came to complete this invention, as a 
result of continuing examination that polymer electrolyte membrane which will not be damaged 
even if change of water content of ion-exchange resin arises repeatedly should be developed, 
polymers porous membrane by which a gist of this invention was produced by extension, and 
this porous membrane ~ at least -- a hole - polymer electrolyte membrane which consists of 
ion-exchange resin contained inside. And jDofymers porous membrane produced by extension 
is impregnate it is in a manufacturing method of 

polymer electroiyte'membrane removing a solvent subsequently. 

[0007] Polymers porous membrane used in this invention is produced as follows, Fluoro-resins 
(for example, polytetrafluoroethylene etc.) or other resin. (For example, polypropylene, 
polyethylene, etc.) are extended to at least 1 shaft orientations at temperature below a 
crystalline melting point like JP,42-13560,B or JP.51-18991.B, Subsequently, it is considered 
as polymers porosity used by this invention of the three-dimensional network structure by 
heating beyond a crystalline melting point with an extension state. As for thickness with a 
preferred porous membrane used for polymer electrolyte membrane of this invention, 0.1-10 
micrometers and desirable porosity of 10-200 micrometers and a desirable average pore size 
are 50 to 95%. 
[0008] 

[Functionjthe polymers porous membrane produced by extension and this porous membrane - 
at least - a hole - the polymer electrolyte membrane which consists of ion-exchange resin 
contained inside can prevent breakage of the polymer electrolyte membrane which originates 
in repetition change of the operation condition under equipment operation, etc., and is 
produced. It is thought that the reason is as being the following although it is not necessarily 
clear. 

[0009]Since the polymers porous membrane produced by extension has the three-dimensional 
network structure, it is elastic to every direction, therefore, the polymers porous membrane 
produced by extension and this porous membrane ~ at least - a hole - the polymer electrolyte 
membrane which consists of ion-exchange resin contained inside, Since it expands and 
contracts according to swelling of ion-exchange resin and contraction, it becomes difficult to 
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produce peeling in the interface of ion-exchange resin and polymers porous membrane, and 
breakage of polymer electrolyte membrane is prevented. 

[0010]Since the three-dimensional network structure will be further developed if the porous 
membrane produced by biaxial extension is used, the polymers porous membrane produced 
by biaxial extension and this porous membrane — at ieast - a hole - ion-exchange resin the 
polymers porous membrane which consists of ion-exchange resin contained inside, [ and ] 
Since it expands and contracts more greatly according to contraction, the effect of peeling in 
the interface of ion-exchange resin and polymers porous membrane arising further, and 
preventing breakage of polymer electrolyte membrane in **** increases. 
[001 ^Preferably, the polymers electrolysis film of this invention impregnates with polymers 
porous membrane, dries the solution of ion-exchange resin after that, fixes ion-exchange resin 
to polymers porous membrane, and is manufactured. In the case of the perfluorocarbon 
sulfonic acid which should just choose the solvent according to the kind of ion-exchange resin, 
for example, was used in the example, solvents, such as isopropanol, aroused preferably. 
[0012]The concentration of ion-exchange resin in a solvent isjosuatfy 1 lb Being 
Tmpreghaf^and a drying process must be repeated, on the other hand, if concentration is too 
mgllffne viscosity of a solution will become high, impregnation operation will become 
troublesome, or a solution does not permeate enough making macromolecular porous 
membrane contain ion-exchange resin of a complement, if concentration is not much low to the 
inside of a porous membrane. 

[001 3] What is necessary is just to also choose drying temperature suitably according to the 
kind of solvent, and if required, it may dry by decompression. 
[0014J1-100 g perg of porous membrane of quantity of ion-exchange resin in the 
macromolecular porous membrane after desiccation is 1 0-40g preferably. 

[0015] 
[Example] 

Porous membrane which extended and produced example 1(1) polytetrafluoroethylene (1 
micrometer of average pore sizes) It is perfluorocarbon-sulfonic-acid [Nation () to 50 
micrometers of thickness, and 90% of a porosity rate. [ Nation and ] It impregnated with 5 % of 
the weight of isopropyl alcohol solution (Aldrich chemical (Aldrich Chemical)) of registered 
trademark and E. L du Pont de Nemours & Co. (DuPont)], and was made to dry at 60 **. (II) 
The film was heat-treated for 5 minutes at 140 ** after this. Operation of (I) and (I!) was 
repeated until the pinhole was lost (5 times). 

[0016]Next, after this film was immersed at 60-70 ** into 1N sulfuric acid for 1 hour, it was 
immersed into pure water at 80-70 ** for 1 hour, and the end group of the side chain of ion- 
exchange resin was changed into -SOgH. 

|0017]As textile fabrics for comparative ^ example 1 reinforcement, 200-denier 
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polyietrafluoroethySene multifiiament was made into the weft, and what carried out textile 
involving 25 meshes by using 200-denier polytetrafluoroethylene multifilament as warp was 
used. These textile fabrics for reinforcement were impregnated with the (1)5 % of the weight 
Nation solution (made by an Aldrich chemical company), and were dried at 60 **. (I!) It heat- 
treated for 5 minutes at 140 ** after this. Operation of (I) and (II) was repeated until thickness 
was set to 50 micrometers, until the pinhole was lost (5 times). The pinhole was not seen. 
[0Q18]Next, after this film was immersed at 80-70 ** into 1 N sulfuric acid for 1 hour, it was 
immersed into pure water at 80-70 ** for 1 hour, and the end group of the side chain of ion- 
exchange resin was changed into -S0 3 H, 

[0019]Each film obtained by Example 1 and the comparative example 1 was given to the 
"swelling cycle test." As a result, although the after-test pinhole was not seen in Example 1, the 
pinhole occurred to 20% by the film of the comparative example 1 . 

[0020]A "swelling cycle test" is done as follows. St cuts circularly, O-ring is put on the place of a 
peripheral part (5 cm in diameter), it inserts from the upper and Sower sides with a doughnut 
shape presser-foot implement, and six places of a presser-foot implement are fixed with a 
bolt/nut, polymer electrolyte membrane is taken out 6 cm in diameter after being immersed for 
5 minutes into 90 ** pure water, and it is made to dry for 5 minutes at 100 **. After repeating 
this immersion ********** iq times, the existence of a leak of the air to the field of another side 
at the time of observing the existence of the hoie by omission of ion-exchange resin by 
viewing, and pressurizing from one membranous field is observed, and the existence of a 
pinhole is evaluated. 
[0021] 

[Effect of the !nvention]The polymer electrolyte membrane of this invention is effective in 
preventing breakage of the polymer electrolyte membrane resulting from swelling of the ion- 
exchange resin produced during operation of the device which attached it, and a repetition of 
contraction. Therefore, it is effective if it uses in the fieid of a polymer electroSyte fuel cell, a 
water electrolysis system, etc. 



[Translation done.] 
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